Abstract
Introduction 35
The Mississippian was an important interval for reef evolution when skeletal 36 bioconstructions recovered after collapse of the coral-stromatoporoid reefal ecosystem during the 37 A and YS-C sections respectively and the average value is 72% (Fig. 5 a, 6 
a). Stage 3 is largely 196
comprised of S. pentalaxoidea; it occupies 90% in the YS-A section and 95.6% in the YS-C 197 section with an average value of 92.7% (Fig. 5 b, 6 
b). A few K. sinense, B. longiseptatum and 198
Syringopora sp. was also present in this stage ( (Table 1 ). In the 205 field, brachiopods, crinoids and gastropods were found in the biostrome. From the observation of 206 thin sections, the biostrome-dwellers also contain foraminifers, calcareous algae (e.g. 207 palaeoberesellids), bryozoans (e.g. fenestellids, cryptostomes and trepostomes) and ostracods (Fig. 208 7). The occurrence of the palaeoberesellids in the biostrome implies shallow water photic settings 209 (Gallagher, 1998) . The abundance of the dwellers gradually decreases from stage 1 to stage 3. 210
Although the diversity and abundance of biostrome-dwellers is variable in the biostrome, there is 211 similar composition of associated fossils in the each stage across the three sections (Table 1 ). In 212 stage 1 and 2, diverse bioclasts are present including brachiopods, crinoids, foraminifers, 213 calcareous algae, bryozoans, gastropods and ostracods. Among the bioclasts, brachiopods are 214 abundant, crinoids are common and foraminifers are common in stage 1 and rare in stage 2. 215
Calcareous algae, bryozoans, gastropods and ostracods are usually rare throughout these two 216 stages except some of them are occasional common in some locations (Table 1) . The diversity and 217 abundance of the biostrome-dwellers declined distinctly in stage 3. They contain brachiopods 218 (common), and rare crinoids, foraminifers, calcareous algae and bryozoans (Table 1) . For the 219 studied sections, the differences in the composition of biostrome-dwellers between the three stages 220 reflect the temporal and spatial changes in the biotic constitutions of the biostrome. The 221 occurrence of diverse associated fossils between the skeletons of biostrome-builders suggests that 222 the biostrome had a stable and healthy ecosystem. 223 224
Morphological and taphonomical variations of corals 225
Morphological and taphonomic variations of corals in the coral biostrome are significant 226 palaeoecological parameters. Most corals of the biostrome are preserved apparently in place, with 227 very few coral fragments (Fig. 8) (Fig. 8 a) . Tabulate corals are mostly located between the skeletons of the solitary rugose 233 corals in small clusters. Few of them are distributed around or in contact with solitary rugose 234 corals. Tabulate corals are mostly disintegrated into individual corallites (Fig. 8 a) . Solitary rugose 235 corals of stage 2 are also characterized by horizontally preserved form, but the content of the 236 attached form increases (Fig. 4 c, 8 b) . During this stage, tabulate corals are mainly represented by 237 ribbon form in the space between the skeletons of solitary rugose corals, which are in contact with 238 few tabulate corals. Compared with stage 1, many more corallites and colonies of the tabulate 239 corals connect with their neighbours in stage 2 (Fig. 8 b) . Colonial rugose corals are scattered 240 between the skeletons of solitary rugose and tabulate corals during this stage (Fig. 8 c) . In stage 3, 241 most colonial rugose corals are inclined or upright in fasciculate form (Fig. 4 d) . Cross sections of 242 them in the surface of polished slabs suggests that they grew in the same direction. In this stage, 243 colonial rugose corals are mostly attached to each other with asexual budding structure ( 
Microfacies analysis 256
Microfacies types (Table 1) include bioclastic wackestones, bioclastic packstones, bioclastic 257 floatstones, bafflestones and framestones (Fig. 9, 10 a, b, c, d ). Sedimentary structures comprise 258 geopetal structures, burrows and borings (Fig. 10 e, f, g, h) . In the underlying limestones, the 259 microfacies types are characterized by bioclastic packstones with abundant burrows and rare 260 borings ( Bafflestones are abundant in the coral biostrome, which are formed by in situ preserved 274 corals (Fig. 9 a, This microfacies type is common in the coral biostrome and characterized by the attached 281 framework of corals, interpreted as wave-resistant (Fig. 9 b, 
Bioclastic floatstone 287
Compared with bafflestone and framestone, bioclastic floatstone is rare in the coral biostrome 288 (Table 1) . Within these bioclastic floatstones, calcareous algae, bryozoans and microbes 289 commonly encrust the external surfaces of colonial rugose and tabulate corals, and may have 290 11 reinforced their wave-resistance (Fig. 9 e, f, g, h). The morphologies of calcareous algae, 291 bryozoans and microbes are irregular developing into filiform, fishtail or globular masses, which 292 are different from the colonies in coverstones with regular flat tabular shape (Cuffey, 1985) . 293 294 295
Bioclastic wackestone 296
Bioclastic wackestone is commonly recognized in the interspace between coral skeletons in 297 the biostrome (Fig. 10 a) (Table 1 ). They are composed of diverse fossils including common 298 brachiopods, crinoids and foraminifers with rare calcareous algae (e.g. palaeoberesellids), 299 bryozoans, gastropods and ostracods. Bioclasts comprise about 20-35% in volume. They are 300 commonly poorly sorted with slight-breakage. Peloids and micrites fill up the spaces between the 301 bioclasts without obvious cementation. 302
303

Bioclastic packstone 304
This microfacies type is rare in the biostrome while abundant in the underlying and overlying 305 limestones (Table 1) . Bioclastic packstone is characterized by abundant and diverse reworked 306 bioclasts with poor-sorting and high-breakage: crinoid ossicles, foraminifers, brachiopods 307 fragments, calcareous algae, bryozoans, gastropods and ostracods (Fig. 10 b, c, d ). However, the 308 biotic components are distinctly different between the underlying and overlying limestones. In the 309 underlying limestones, bioclasts are relatively diverse including abundant brachiopod debris, 310 calcareous algae, crinoid ossicles and foraminifers with rare coral fragments, bryozoans, 311 gastropods and ostracods, which are up to 65-75% in volume (Fig. 10 b) . In the overlying 312 limestones, crinoid ossicles and foraminifers are the major components with few brachiopods (as 313 debris), calcareous algae (e.g. palaeoberesellids) and ostracods, which make up to 70-80% of the 314 total components ( 
Sedimentary structures 320
Geopetal structures 321
Geopetal structures are rare in the coral biostrome and formed within the cavities of 322 brachiopods, gastropods, ostracods and corals (Fig. 10 e) (Table 1) . 323
324
Burrows 325
Burrows are generally common in the biostrome and its underlying limestones (Fig. 10 f) In the coral biostrome, borings are rarely present compared with burrows (Table 1) . They are 336 characterized by different shapes of cavities in coral skeletons (Fig. 10 g, h) . Within the cavities of 337 borings, fecal pellets and burrows are commonly present, indicating that they might also be 338 formed by some benthic fauna such as worms or gastropods. On the other hand, the borings 339 provide a residence place for some associated fossils (Fig. 10 g ). In addition, some cavities of 340 solitary rugose corals are resided by colonial rugose corals implying that the corals also supply 341 hard substrata for further coral colonization (Fig. 10 h) . 342 wackestones and packstones to bioclastic wackestones with increasing abundance of peloids and 361 micrites and decreasing of bioclasts (Fig. 9 b, c, 10 a) (Table 1) . Also, during stage 1 and stage 2, 362 solitary rugose corals are usually preserved horizontally and lack erect growth forms (Fig. 4 b, c, 8  363 a, b). In stage 3, the colonial rugose corals of Siphonodendron are mostly upright or inclined in 364 fasciculate form (Fig. 4 d, 8 d) . They are very similar to the growth form of the corals in the 365
Siphonodendron biostromes in Belgium, Ireland and Spain, which usually grew in a depth 366 between the fair-weather wave-base and storm wave-base (Rodríguez, 1996; Aretz, 2001 Aretz, , 2002 ; 367 Somerville et al., 2007) (Table 2) . Furthermore, the coral abundance in the biostrome distinctly 368 increases from stage 1 to stage 3 (Fig. 5 a) . The characteristics of both microfacies and corals in 369 the biostrome suggest that a weaker hydrodynamic condition developed for the growth of in situ 370 coral assemblages in a depth between the fair-weather wave-base and storm wave-base driven by 371 continuous sea-level rise (Fig. 11 b) . In the overlying limestones, the microfacies type is 372 dominated by bioclastic packstone with an increase of bioclasts and sparry calcite (Fig. 10 c, d) . 373
Such microfacies characteristics indicate that the hydrodynamic energy strengthened due to the 374 dramatic fall of sea-level, which is interpreted here to have caused the demise of the biostrome 375 (Fig. 11 c) . 376 377 14
Comparisons 378
Middle to late Viséan coral biostromes have been reported in Europe (Belgium, England, 379
Ireland and Spain) and North Africa (Morocco), which were located in western Palaeotethys 380 during this time (Fig. 12) (Rodríguez, 1996 Table 2 ). The thickness of the biostromes 383 is different ranging from thin to very thick (0.2-50m) and their lateral extension vary from some 384 tens of meters to several kilometers. The diversity of the biostromes also changes from low to high, 385 but the major components are commonly dominated by the lower diversity of the genus 386
Siphonodendron (mainly S. junceum, S pauciradiale and S. martini) ( (Table 2) . In this study, the occurrence of the coral biostrome in South 392
China Block (eastern Palaeotethys) provides an excellent example to study its comparisons with 393 the coral biotromes from western Palaeotethys (Fig. 12) . and Siphonophyllia (Table 2) . 415
Late Viséan Siphonodendron biostromes were also described from the Sierra Morena area of 416 southwestern Spain (Rodríguez et al., 1994; Rodríguez, 1996) with many similarities to those of 417
SE Ireland in biostromal type and biotic compositions (Somerville et al., 2007). However, in SW 418
Spain, the dominant colonial rugose corals of the biostromes are the larger-sized species of S. 419 martini or S. irregulare (Rodríguez, 1996) (Table 2) . (Table 2) . 427
A late Viséan coral biostrome was also documented from Adarouch area in central Morocco, 428
North Africa, which has a close relationship to the coral biostromes in Europe (Said et al., 2010) . 429
The dominant species of the biostrome is in situ preserved S. junceum with similar solitary rugose 430 coral fauna such as Axophyllum, Clisiophyllum, Dibunophyllum and Palaeosmilia (Table 2) . 431
The coral biostrome in South China shows some similarities to those in Europe and North 432
Africa in terms of the biotic composition of biostrome-builders and -dwellers (Table 2 ). In this 433 study, more than 60% corals of the biostrome are preserved in place, which could be classified as 434 autobiostrome (Kershaw, 1994) . The biostrome has a low diversity including 5 coral species 435 16 belonging to 5 genera. Siphonodendron genera are one of the main components in the biostrome 436 studied here, which are also the dominant species of the biostromes in Europe and North Africa 437 (Table 2) . Another major component of Syringopora is also presented in the Junceum and 438
Siphonodendron biostromes in Belgium and Spain respectively (Rodríguez, 1996; Aretz, 2001 ). In 439 the Siphonodendron limestones, Siphonodendron corals are commonly in growth position with 440 little breakage, which is also an obvious characteristic of the biostromes in Europe and North 441 Africa ( Table 2 ). The biostrome-dwellers are diverse including brachiopods, crinoids, foraminifers, 442 calcareous algae, bryozoans, gastropods and ostracods, which are also the common associated 443 biota in the biostromes of Europe and North Africa (Table 2) . increased in abundance during the late Viséan. In this study, the development of the coral 467 biostrome in South China during the middle Viséan indicates that the evolution of the coral 468 biostrome in South China was consistent with that of Europe and North Africa (Fig. 12) . 469
The microfacies types of the coral biostrome consist of bafflestones and framestones which 470 are also the typical microfacies in organic reefs (Flügel, 2004) . In the biostrome, the reproduction 471 of colonial rugose corals is featured by asexual budding (Fig. 4 d) 
